Introduction
The family Bromeliaceae is an early diverging lineage in the order Poales, a large order including about one third of the monocotyledons (ca. 20,000 spp.; APG 2003 , Linder & Rudall 2005 , APG III 2009 . Classically the family has been divided into three subfamilies: Bromelioideae, Pitcairnioideae and Tillandsioideae. A recent molecular phylogenetic study suggests that Bromeliaceae should be divided into eight monophyletic subfamilies, adding five new subfamilies: Brocchinioideae, Hechtioideae, Lindmanioideae, Navioideae and Puyoideae (Givnish et al. 2007 ) in addition to the three mentioned above. The family counts 58 genera and 3,172 species (Luther 2008) and is restricted to the Neotropics with one exception: Pitcairnia feliciana (A.Chev.) Harms & Mildbr. from West Africa (Smith & Downs 1974 , Jacques-Félix 2000 .
The study presented here is the result of continuous collecting efforts in the Atlantic forest biome, as well as in the Campos Rupestre domain in the Brazilian states of Espírito Santo, Minas Gerais and Bahia (e.g. Leme 2010 , , Leme & Kollmann 2010 , Leme et al. 2010a , 2010b , 2010c , Louzada & Wanderley 2010 ) revealing new and thus far poorly known species in Bromeliaceae.
Material & Methods
Collecting sites were selected with the specific goal to locating areas of Bromeliaceae diversity. The descriptions and illustrations presented here are based on live fertile material using a stereomicroscope, before processing of the specimens. Descriptive terminology follows Smith & Downs (1974 , 1977 , 1979 , with a few adaptations following Scharf & Gouda (2008) . Voucher specimens were pressed and dried following conventional methods and deposited in RB, HB and MBML (acronyms follow Index Herbariorum: http:// sweetgum.nybg.org/ih/). Living specimens were grown at the Refúgio dos Gravatás, in Teresópolis, Rio de Janeiro by the first author, following the guidelines recommended by the Convention on Biological Diversity for ex situ conservation.
A new combination for Ronnbergia brasiliensis
The complex of species headed by Aechmea lingulata (L.) Baker (1879: 164) was identified and revised by Leme & Siqueira-Filho (2006) during studies of the Bromeliaceae of northeastern Brazil. This complex is characterized by small to large sized plants with simple spicate to branched paniculate inflorescences. The floral bracts are inconspicuous, not enveloping the ovary base and usually with an spinescent apex (at least the basal ones). Flowers are small (10-28 mm long with extended petals) and subdensely to densely arranged along a comparatively slender and elongate axis. The sepals are distinctly asymmetric, nearly free to shortly connate at the base, and bearing at the apex an acicular mucro of 1.0-3.5 mm long, while the appendaged or naked petals are usually white, or sometimes lilac near the apex, being suberect to spreading-recurved at anthesis. The pollen grains are broadly ellipdoid to nearly globose, biporate with small apertures, exine reticulate with lumina rounded or nearly so, except for A. bicolor Smith (1955: 12) , which has psillate pollen grains (unpublished data).
The Aechmea lingulata complex is composed by 19 species of similar morphology (including the new taxa presented below) with its geographic distribution concentrated in the northeastern states of Brazil, except for A. patentissima (Mart. ex Schult. & Schult.f.) Baker (1879: 227) , ocurring from the southeastern states of Rio de Janeiro and Epírito Santo to Pernambuco, A. burlemarxii E. Pereira (1979: 307) , found in Minas Gerais and Bahia, and A. lingulata with an Amazonian distribution that extends to the Greater Antilles and the Bahamas. Bahia contains 89% of the species in the A. lingulata complex (i.e., 17 spp.), most of them small to medium sized with 14 species endemic to that state.
When Ronnbergia brasiliensis Pereira & Penna (1985: 1) was described, most members of the A. lingulata complex (58%) had not yet been discovered, all having been described after 1998. When R. brasiliensis was established, petal appendages were an important character in generic circumscription of Bromeliaceae and the presence of these structures was mandatory in assigning any taxon to Aechmea Ruiz & Pav., while Ronnbergia E.Morren & André has naked petals. This explains why R. brasiliensis was not initially placed in Aechmea, thus, being the first Brazilian species assigned to Ronnbergia. However, its geographic distribution, habit, leaf and floral morphology are in perfect accordance with the features shared by the species of the A. lingulata complex. In addition, a recent study of Ronnbergia, using both morphological and molecular data revelead that R. brasiliensis is not related to the other species of the genus, forming a statistically highly supported clade (Santoro 2009 ) together with A. lingulata and A. turbinocalyx Mez (1892: 359) .
All evidence, including a new Aechmea species described below that is morphologically similar, supports transfering R. brasiliensis to the genus Aechmea. However, a new combination under Aechmea based on the basionym R. brasiliensis is not possible due to the earlier A. brasiliensis Regel (1885: 258) , currently considered to be a synonym of A. distichantha Lemaire (1853: pl.269 ). The next available synonym for this species, Streptocalyx laxiflorus Philcox (1992a: 263) can also not be transferred, because it is illegitimate as a later homonym of Streptocalyx laxiflora Baker (1889: 81) , and because of the earlier binomials A. laxiflora (Baker) Mez (1892: 335) , currently a synonym of A. blanchetiana (Baker) L.B.Sm. (1955: 13) , and A. laxiflora Bentham (1846: 173) , a synonym of A. bracteata var. pacifica Beutelspacher (1971: 44) . Therefore the basionym to be used is Streptocalyx subintegerrimus Philcox (1992b: 544) , a name proposed to substitute the illegitimate S. laxiflora Philcox. Therefore, the new combination for R. brasiliensis is as follows:
Aechmea subintegerrima (Philcox) Leme, comb. nov. (Fig. 1, A 
-B)
Basionym: Streptocalyx subintegerrimus Philcox (1992b: 544) , nom. nov. pro Streptocalyx laxiflorus Philcox (1992a: 263) , as "laxiflora", nom. illeg, non Streptocalyx laxiflorus Baker (1889: 81 Plants terrestrial, rupicolous or sometimes epiphytic, 90-110 cm tall when flowering. Leaves ca. 30, rosulate, suberect, coriaceous, forming a broad funnelform rosette; sheaths ovate, 19-27 × 14-16 cm, reddish-purple on both sides and toward the apex but mainly adaxially, paler colored near the base, densely white lepidote on both sides; blades linear, not narrowed toward the base, 45-70 × 5.5-7.0 cm, green to reddish toward the apex when exposed to full sun, densely white lepidote abaxially, adaxially densely and inconspicuously white lepidote with trichomes forming a membrane, apex triangular then cuspidate, margins densely spinose; spines dark brown, narrowly triangular, flat, the basal ones 2-4 × 1-2 mm at the base, 1-7 mm apart, spreading to slightly retrorse, the upper ones 0.5-2.0 × 0.5-1.5 mm at the base, 2-8 mm apart, antrorse. Peduncle erect, 45-50 cm long, ca. 2.0-2.5 cm in diameter, rose at anthesis to wine colored afterwards, subdensely and inconspicuously white lepidote but soon glabrous, trichomes fimbriate; peduncle bracts narrowly lanceolate, acute and slenderly apiculate to acuminate, 10-27 × 3.5-6.5 cm, erect, nerved, sparsely to subdensely and inconspicuously white lepidote to glabrescent, distinctly exceeding the internodes and enfolding the peduncle at its base, but not imbricate, thin in texture, distinctly nerved, rose, the basal ones spinulose at the apex, the upper ones entire. Inflorescence narrowly subpyramidal, once-branched to rarely and inconspicuously twicebranched in the basal half, simple in the apical half, distinctly shorter than to exceeding the leaves, erect, with a "soap-like" fragrance (fragrance not restricted to the flowers), the fertile part 18-23 cm long, 8-10 cm in diameter at base; rachis ca. 2 cm in diameter at the base and ca. 0.5 cm in diameter at the apex, straight, subdensely white lepidote to glabrescent, terete, rose at anthesis to wine colored afterwards; the simple part of the inflorescence densely spicate, with a narrow conelike shape, 10-15 cm long, 4.5-5.0 cm in diameter at the base (excluding the petals), ca. 2.5 cm in diameter at the apex (excluding the petals), bearing 80-100 flowers densely and polystichously arranged; primary bracts ovate-triangular, acuminate, entire, distinctly nerved, glabrous, rose, membranaceous, subspreading to suberect with upwardly curved apex, 2-4 × 1.1-1.8 cm, distinctly shorter than the branches, basal margins sometimes undulate; primary branches 20-25 in number, polystichously and densely arranged, subspreading to suberect, 4.5-6.0 × 2.0-3.5 cm (excluding the petals), narrowly ovoid to subcylindric, subsessile, bearing 9-11 flowers that are densely and polystichously arranged, hiding the rachis at the beginning of the anthesis to subdensely arranged and exposing the rachis at the end of anthesis; rachis 2-4 mm in diameter, bearing inconspicuous and sparse glandulose trichomes, whitish-rose at the beginning of the anthesis to wine colored at the end of anthesis, slightly flexuous toward the apex; floral bracts ovate, acuminate-caudate, not pungent, 17-25 × 10-15 mm, partially enfolding the base of the flowers, suberect, thin in texture, entire, distinctly nerved, bearing inconspicuous and sparse glandular trichomes, rose, ecarinate but bearing a protruded central nerve toward the apex, the basal ones about equaling the sepals, the upper ones slightly to distinctly shorter than the sepals, basal margins sometimes undulate. Flowers 25-27 mm long (including the petals), odorless, suberect at anthesis, sessile; sepals ovate, slightly asymmetrical, rose, bearing inconspicuous and subdense glandular trichomes, ecarinate, free or nearly so, 13-14 × 5 mm, including the ca. 5 mm long, suberect to erect apical mucro; petals spatulate, obtuse-emarginate, slightly cucullate, ca. 16 × 7 mm, free, purple on their apical half and whitish toward the base, erect except for the slightly suberect apex, forming a tubular corolla, bearing at the base 2 cuneate, truncate, ca. 2 × 1.2 mm, crenulate appendages, without any callosities; filaments ca. 10 mm long, slightly complanate, not at all dilated toward the apex, whitish, the antesepalous ones free, the antepetalous ones basally adnate to the petals for ca. 4 mm; anthers ca. 5 mm long, dorsifixed slightly below the middle, white, base obtuse, apex inconspicuously apiculate; pollen broadly ellipsoid, biporate, exine reticulate, lumina subrounded, muri narrowed; stigma conduplicate-spiral, ovoid-capitate, purplish-white, ca. 2 mm long, margins shortly lacerate; ovary narrowly subclavate, subtrigonous to subquadrate, ca. 9 mm long, ca. 5 mm in diameter at the apex, rose to whitish toward the base, bearing inconspicuous and subdense glandular trichomes; epigynous tube funnelform, 1.0-1.2 mm long; placentation central to apical; ovules long obtuse. Fruits unknown. Distribution and habitat:-Aechmea aiuruocensis is a conspicuous species in the Bromeliaceae community of the Atlantic forest that partially covers Serra do Papagaio, a mountain range situated in the State Park of the same name in Minas Gerais State. It is apparently endemic, living usually inside the forest, between 1,700 and 2,000 m, and thriving as a terrestrial or rupicolous, but sometimes it also assumes an epiphytic habit. At higher elevations, it was observed growing at the edge of the cloud forest in more exposed conditions and forming large dense groups of plants.
The discovery of this new species is the result of a Bromeliaceae survey currently conducted in the State Park of Serra do Papagaio, with the support of the Instituto Estadual de Florestas (IEF) of Minas Gerais.
Etymology:-The epithet refers to the county of Aiuruoca, Minas Gerais State, where this new taxon was discovered.
Additional specimens examined (paratypes):--BRAZIL. Minas Gerais: Aiuruoca, Parque Estadual da Serra do Papagaio, Trilha do Fogão para o Pico do Papagaio, 22º 02.52' S, 44º 39.44' W, 1850 m, 11 March 2010, Leme 8120 (RB, HB); Aiuruoca, Parque Estadual da Serra do Papagaio, Serra dos Garcia, proximidade da Pousada do Lado de Lá, início da trilha para o Pico do Bandeira, na borda da mata de galeria, 22º 02.50 ' S, 44º 41.16' W, 1925 m, 12 March 2010 .
Observations:-Aechmea aiuruocensis is a member of subgenus Aechmea, closely related to A. phanerophlebia Baker (1889: 47) . However, this new species differs from it by the inflorescence that is broader at its base (8-10 cm vs. until 6.5 cm in diameter) and simple at the apex (vs. once-branched troughout), the peduncle bracts suberect and not imbricate (vs. imbricate), flowers per branches more numerous (9 to 11 vs. 2 to 5 in number), the longer sepals (13-14 mm vs. ca. 10 mm long) slightly asymmetric (vs. strongly asymmetric with the lateral wing distinctly exceeding the apex and densely glandulose (vs. not glandulose), the shorter petals appendages (ca. 2 mm vs. 4.0-4.5 mm long) cuneate (vs. narrowly obovate) and truncate, and by the glandulose ovary (vs. densely white sublanate and not glandulose). Observations:-Aechmea altocaririensis is a member of the A. lingulata complex, being closely related to A. subintegerrima (Philcox) Leme. The morphological differences when compared to that species are: wider leaf blades (2.0-3.2 cm vs. ca. 1.2 cm wide) with blackish apices (vs. apex color not distinct from the color of the rest of the blades), smaller flowers (15-16 mm vs. ca. 20 mm long) and sepals yellowish-green (vs. purple) that are shorter (6-7 mm vs. ca. 9 mm long). Using the identification key provided by Leme & Siqueira-Filho (2006) for the species in the A. lingulata complex, this new species keys out as A. andersoniana Leme & Luther (2003: 3) , but it differs from it by the broader leaf blades (2.0-3.2 cm vs. 1.4-1.7 cm wide) with blackish apices (vs. apex color not distinct from the rest of the blades), longer inflorescences (12-16 cm vs. 5.5-7.0 cm long) with smaller flowers (15-16 mm vs. ca. 20 mm long), and by the petal being lilac (vs. white) with an acuminate apex (vs. apex acute to subacute). .5 mm, strongly asymmetrical, the lateral wing rounded, membranaceous, exceeding the apex, bearing at the apex a slender mucro ca. 1 mm long, connate for 1.5-2.0 mm, ecarinate, glabrous, green at the base and whitish toward the apex; petals narrowly subspatulate, acute and minutely apiculate, spreading-recurved at anthesis, 15 × 3.0-3.5 mm, free, white, without appendages, bearing 2 conspicuous longitudinal callosities about equaling the filaments. Stamens included; filaments the antepetalous ones adnate to the petals at the base for ca. 7 mm, the antesepalous ones free; anthers linear-saggitate, apex acuminate, slightly recurved, ca. 3 mm long, dorsifixed near the middle; pollen broadly ellipsoid, biporate, pores small, exine reticulate, lumina subpolygonal, muri slightly thickened; stigma conduplicate-spiral, subcylindric, green, blades shortly lacerate, ca. 3.5 mm long; ovary broadly obconic, terete, ca. 5 mm long, ca. 5 mm in diameter at the apex, green; epigynous tube inconspicuous, ca. 1 mm long; placentation apical; ovules obtuse. Fruits unknown. Distribution and habitat:-Aechmea limai is known from the type locality only, where it was found as an understory dweller in the marshy lowland Atlantic Forest. It grows as an epiphyte in an area penetrated by many streams, which is also the specific habitat of the endemic, critically endangered bird, the Bahia Tapaculo (Eleoscytalopus psychopompus).
Aechmea altocaririensis

Aechmea limai
Etymology:-This species is named in honor of its its collector, Pedro Lima, a Brazilian ornithologist and conservation activist, for his valuable contributions to the biological knowledge of the Atlantic Forest of Bahia.
Observations According to the key provided by Leme & Siqueira-Filho (2006) , this new species comes close to A. andersoniana, but differs from it by the entire leaf blades (vs. spinulose toward the apex), the inner leaves broader (2.5-2.8 cm vs. 1.4-1.7 cm wide), inflorescence with a glabrous rachis (vs. rachis subdensely white sublanate), green sepals with whitish apex (vs. yellow), petals spreading-recurved at anthesis (vs. suberect), and by the green ovary (vs. yellow). Plant epiphytic, flowering ca. 40 cm tall. Leaves ca. 20 in number, strongly coriaceous, distinctly exceeding the inflorescence, forming a broadly crateriform rosette; sheaths narrowly ovate, ca. 30 × 15 cm, dark castaneous toward the base, densely brown lepidote on both sides; blades sublinear, acuminate and terminating in a stout, rigid spine ca. 1.5 cm long, not narrowed toward the base, 90-170 × 10-14 cm, densely and inconspicuously white lepidote, margins densely spinose, spines triangular, blackish, 1-3 × 1-2 mm at the base, 1-6 mm apart, mostly antrorse. Peduncle erect, ca. 30 cm long, 2.0-2.5 cm in diameter, exceeding the leaf sheaths, densely lepidote, blackish; peduncle bracts the basal ones subfoliaceous, densely spinose, the upper ones narrowly subtriangular-lanceolate, narrowly acuminate, terminating in a dark, pungent, stout spine, strongly coriaceous, erect, distinctly exceeding the internodes and completely concealing the peduncle, dark colored, densely white lepidote, nerved, densely spinose toward the apex, not involucral. Inflorescence simple, dense, strobilate, globose at early anthesis to ellipsoid-ovate at late anthesis, erect, 8-13 cm long, 6-7 cm in diameter, apex subrounded and bearing an inconspicuous coma of short apparently sterile bracts, at late anthesis bearing matured fruits at the base and flowers at the apex; floral bracts broadly ovate to suborbicular, 40-45 × 33-37 mm, apex broadly acute and terminating in a narrowly triangular rigid spine ca. 5 × 4 mm, entire, erect and strongly imbricate, slightly convex, not forming any pouches around the flower, concealing the basal 4/5 of the flower length, densely white lepidote toward the apex mainly abaxially, stiff coriaceous, ecarinate, nerved, lustrous outside, dark castaneous at its basal 3/4, and green at its apical 1/4, shorter than the sepals. Flowers 80-120 in number, ca. 46 mm long, sessile, densely polystichously arranged, strongly dorsiventrally compressed, odorless, anthesis diurnal; calyx strongly complanate, 17-18 mm wide near the base; sepals suboblong, asymmetrical, coriaceous, densely and inconspicuously white lepidote toward the apex, lustrous toward the base, nerved mainly along the margins, the basal 1/2 dark castaneous, the apical 1/2 green, free, the adaxial ones 22-23 × 8 mm, cymbiform, sharply alate-carinate with the entire keels decurrent on the ovary, apex mucronate, pungent; the abaxial sepal slightly shorter than the adaxial ones and partially enclosed by them, ca. 20 × 7 mm, ecarinate, apex mucronate; petals narrowly ovate, apex subacute, strongly spirally-recurved at anthesis, white, 21-23 × 5 mm, about equaling the sepals, connate at the base for 7-8 mm, unappendaged, bearing 2 conspicuous longitudinal callosities equaling the base of the free portion of the filaments. Stamens included but the anthers partially exposed at anthesis by the spirally-recurved apical portion of the petals; filaments the free portion terete, not at all dilatated toward the apex, the antepetalous ones adnate to the petals for 9-11 mm, the antesepalous ones adnate to the petal tube only and free above it; anthers linear-sagittate, apex acuminate, 12-13 mm long, dorsifixed at 1/3 of their length above the middle; pollen globose, inconspicuously biporate, exine reticulate, lumina subrounded, muri narrowed; stigma conduplicate-spiral, capitate, white, blades, margins of its lobes long fimbriate-lacerate; ovary broadly obovate, strongly complanate, 23-24 × 16-18 mm, white toward the base and castaneous near the apex, glabrous; ovules long caudate; epigynous tube crateriform, 8 × 5-6 mm. Fruits not noticeably enlarged from the ovary. Distribution and habitat:-Aechmea recurvipetala was originally discovered in the region of Parque Estadual do Alto Cariri, situated in Minas Gerais state, at the border with Bahia, more precisely in the Fazenda Duas Barras private reserve (Reserva Particular do Patrimônio Natural da Fazenda Duas Barras). It is a large sized species that grows exclusively on large canopy trees of the Atlantic Forest, at about 900 m elevation, being very difficult to be observed when in bloom due its comparative inconspicuous inflorescences that are not held much above the leaf rosette. The presence of blooming specimens was only detected after observing hummingbirds repeatedly visiting some leaf rosettes, thus attracting our attention to these specimens, which made us notice the flowers.
Aechmea recurvipetala
Etymology:-The epithet 'recurvipetala' highlights its distinctly spirally recurved petals at anthesis, which is a distinctive characteristic in comparision to other species of the A. conifera-complex.
Additional specimen examined (paratype):-BRAZIL. Minas Gerais: próximo a divisa com a Bahia, Santa Maria do Salto, distrito de Talismã, Reserva Particular do Patrimônio Natural da Fazenda Duas Barras, divisa com P. E. do Alto Cariri, 16º 24.80' S, 40º 03.21' W, 841 m, 23 March 2010, Leme 8192 (RB, HB).
Observations:-Aechmea recurvipetala was found during a Bromeliaceae survey conducted in Alto Cariri State Park with the support of the Instituto Estadual de Florestas (IEF) of Minas Gerais. It is a member of Aechmea subgenus Chevaliera (Gaudich. ex Beer) Baker, and belongs to the A. conifera species complex. The closest relative is A. heterosepala Leme (2010: 131) , from which the new species differs by its erect floral bracts (vs. suberect), which are distinctly imbricate (vs. not imbricate toward the apex), not forming any pouches around the flowers (vs. forming a distinct utricle around the flowers); shorter sepals (22-23 mm vs. 29-30 mm long) with a mucronate apex (vs. apex long subulate-cuspidate), and by the narrowly ovate petals (vs. narrowly spatulate), which are shorter (21-23 mm vs. 32-35 mm) and strongly spirally recurved at anthesis (vs. erect).
Since the identification of the species of the A. conifera complex can be a difficult task due to a similar general appearance of the species, an idenfitication key is presented below. Plant terrestrial or rupicolous, flowering ca. 85 cm high, propagating by basal shoots. Leaves ca. 12 in number, densely rosulate, stiff coriaceous, slightly succulent; sheaths inconspicuous; blades narrowly triangular, attenuate and strongly canaliculate toward the apex, suberect-arcuate, 29-32 × 2.0-3.5 cm at base, ca. 3.5 mm thick near the base, green, opaque, abaxially finely nerved, densely and inconspicuously white lepidote with trichomes arranged along the nerves and not at all obscuring the leaf color, adaxially subdensely white lepidote with trichomes inconspicuously arranged along the nerves, abaxial and abaxial surfaces slightly if at all contrasting in color, apex acuminate, terminating in a pungent spine, margins inconspicuously lepidote to glabrous, subdensely to laxly spinose; spines 2.5-5.0 × 1-2 mm at the base, 6-15 mm apart, narrowly triangular, complanate, subdensely white lepidote at the base, castaneous at the apex, straight to slightly retrorse. Peduncle lateral, erect, ca. 65 cm long, 0.4-0.6 cm in diameter, sparsely white lanate to glabrous mainly toward the base, green; peduncle bracts inconspicuously white lepidote to glabrous, nerved, the basal ones with a membranaceous, subtriangular-ovate base and a long sublinear blade, acuminate and spinescent, green, strongly canaliculate toward the apex and appearing carinate, exceeding to shorter than the internodes, margins laxly spinulose, spines ca. 0.3 mm long; the upper ones ovate, long acuminate-caudate, stramineous at anthesis, erect, 18-25 × 10-12 mm, inconspicuously and densely denticulate-crenulate, distinctly shorter than the internodes, carinate toward the apex. Inflorescence simple or sometimes compound by the late development of dormant buds 10-30 cm long; primary bracts narrowly lanceolate, acuminatecaudate, white lepidote, nerved, equaling to shorter than the stipes of the branches; primary branches ca. 3 in number, laxly arranged, 3-6 cm long, spicate, bearing 5-11 densely arranged flowers, stipes distinct, 1.5-2.7 × 0.3 cm, subterate, green, densely white lanate; terminal branch abruptly subspreading and forming an angle with the erect peduncle, spicate, 10-12 cm long, 2.0-2.5 cm in diameter, rachis 3-4 mm in diameter, nearly straight, terete, greenish to pale orange, densely white lanate; floral bracts ovate, acuminate, distinctly nerved, stramineous at anthesis, contiguous with the flowers, equaling the petals (basal ones) to slightly shorter than the sepals (upper ones), white lepidote mainly the upper ones with lacerate-fimbriate trichomes, margins remotely denticulate-crenulate to entire, 7-15 × 6-8 mm. Flowers densely and polystichously arranged, ca. 38 in number, 13-14 mm long, suberect at anthesis, odorless; pedicels inconspicuous, pale orange, densely white lanate, ca. 2 mm long, ca. 4 mm in diameter at the apex; sepals broadly ovate, apex obtuse-emarginate, ecarinate, strongly convex, 6-7 × 6 mm, yellowish-orange, densely white lanate with trichomes obscuring the sepal color, margins entire but with sparsely unifilamentous trichomes; petals symmetric, broadly obovatespathulate, apex obtuse-emarginate, connate at the base for ca. 1 mm in a common tube with the filaments, ca. 10 × 8.5 mm, ecarinate, orange, margins entire, glabrous, erect at anthesis and forming a slightly convergent corolla ca. 3.5 mm in diameter at the apex. Stamens equaling to slightly exceeding the petals by a fraction of the anthers; filaments complanate, connate for ca. 1 mm in a common tube with the petals, 7.5-8.0 × 1.5-2.0 mm, pale orange; anthers narrowly subtriangular-sagittate, ca. 3 mm long, recurved at anthesis, base sagittate, apex acuminate, fixed near the base; pistil ca. 6 mm long, distinctly shorter than the anthers; ovary narrowly suboblong, ca. 4 mm long; stigma conduplicate-spiral, blades ca. 1 mm long, orange, margins scalloped; style ca. 1 mm long, pale yellow. Capsules subglobose, broadly acute and shortly beaked, olivaceous-castaneous, lustrous, 15 × 11 mm; Seeds nearly orbicular, obtuse, strongly complanate, 4-5 × 3.5-4.5 mm. Distribution and habitat:-This species is known only from "cerrado" vegetation in the Serra da Petrovina, Mato Grosso, central Brazil, at an elevation of ca. 500 m, where it grows terrestrially or rupicolous in reddish soils or on rocky outcrops.. Plants occur solitary, or in groups of a few individuals, across its range.
Identification key for species of the
Etymology:-Dyckia kranziana honors its collector, the bromeliad (Dyckia-Encholirium) grower Walter Kranz from Paraná state, who has introduced many unusual and new Dyckia species into cultivation.
Observations:-Dyckia kranziana is similar to D. velascana Mez (1894: 476) from Argentina and D. tomentella Mez from Paraguay. When compared to D. velascana, this new species differs by the leaf blades with slightly retrorse curved marginal spines (vs. antrorse curved), inflorescence abruptly subspreading near the apex and forming a distinct angle with the erect peduncle (vs. erect or nearly so), floral bracts continuous with the flowers (vs. reflexed) and flowers longer (7-15 mm vs. ca. 5 mm long), and by the sepals without any apical mucro (vs. mucronulate) and completely covered by a dense layer of lanate trichomes (vs. ferruginouspuberulous at base only and glabrous toward the apex). Dyckia kranziana has similarities to D. tomentella Mez (1919: 69) , but it can distinguished from that species by the abruptly subspreading inflorescence, forming a distinct angle with the erect peduncle (vs. erect or nearly so), bearing numerous and densely arranged flowers (vs. sublaxly and few-flowered), floral bracts contiguous with the flowers (vs. subspreading), and by the orange petals (vs. golden yellow). Of the Brazilian species, D. kranziana can be confused with D. beateae E. Gross & Rauh (1991:7) , known from Araguainha, Mato Grosso. However, this new species can be distinguished from it by the distinctly shorter leaf spines (2.5-5.0 mm vs. 6-9 mm long), inflorescences abruptly subspreading near the apex and forming a distinct angle with the erect peduncle (vs. erect or nearly so), primary branches bearing well developed stipes (vs. sessile or nearly so), sepals densely white-lanate (vs. glabrescent at anthesis and afterwards), and by the stamens equaling to slightly exceeding the petals by a fraction of the anthers (vs. distinctly exceeding the petals with anthers completely exposed).
Hohenbergia loredanoana Leme & L.Kollmann, sp. nov. (Figs. 5, A-B Plant epiphytic, flowering ca. 150 cm tall. Leaves ca. 25 in number, coriaceous, forming a broadly crateriform rosette; sheaths elliptic, 18-19 × 12-13 cm, densely brown lepidote on both sides, dark castaneous toward the base, entire; blades linear, suberect-arcuate, 60-75 × 6-9 cm, densely and inconspicuously white lepidote on both sides but mainly abaxially with trichomes not obscuring the color of the blades, greenish-yellow toward the apex and green toward the base except for the slightly dark red apex, apex acuminate and terminating in a long somewhat pungent point, margins densely and coarsely spinose toward the base; spines 2-5 × 1-2 mm, narrowly triangular, dark castaneous, prevailingly retrorse, 1-6 mm apart, subentire to entire toward the apex. Peduncle erect, stout, ca. 60 cm long, 1.2-1.5 cm in diameter, red, densely white lanate but soon glabrous; peduncle bracts narrowly lanceolate, acuminate, erect, 9-11 × 3.5-4.0 cm, exceeding the internodes, stramineous, nerved, white lanate at the base and glabrous toward the apex, entire. Inflorescence broadly subpyramidal, twice-branched, ca. 70 cm long, ca. 60 cm in diameter at the base, erect, rachis 0.5-1.0 cm in diameter, straight, red, sparsely white lanate but soon glabrous; primary bracts resembling the upper peduncle bracts, spreading, about equaling the stipes; primary branches ca. 8 in number (excluding the apical portion of the inflorescence which resembles a basal primary branch), spreading then ascending, the basal ones 25-40 cm long, distinctly stipitate, with stipes of 4-7 × 0.5-0.8 cm, slightly complate, red, sparsely white sublanate to glabrous, bearing 22 to 33 shortly stipitate to sessile secondary fascicles, the basal to median primary fascicles laxly arranged, 4-5 cm apart, the upper ones subdensely arranged, 0.5-2.0 cm apart, resembling the secondary fascicles, 1.5-8.0 cm long; secondary bracts narrowly subtriangular-lanceolate, acuminate-caudate, soon drying, 3.0-4.5 × 0.7-1.6 cm, shorter than the secondary fascicles, papyraceous, distinctly nerved, ecarinate, white sublanate to glabrous, spreading with the secondary branches; secondary fascicles subpyramidal to ovate, shortly stipitate to sessile, 1.5-2.5 × 0.8-1.8 cm, the basal ones bearing at the base 1 to 2 tertiary fascicles, the upper ones narrowly ellipsoid to subcylindrical, sessile, 1.0-1.5 × 0.8 cm (not including the petals), bearing 6 to 9 densely arranged flowers; tertiary bracts resembling the basal floral bracts, shorter than the fascicles; tertiary fascicles resembling the upper secondary fascicles but smaller, bearing 3 to 5 flowers densely arranged; floral bracts suborbicular, acute with a 1 mm long spinescent apex, erect to suberect, distinctly shorter than the sepals, 6-7 × 8-9 mm, including the 1 mm long apical spines, red, glabrous, lustrous, distinctly nerved, ecarinate, entire, strongly convex, thinly coriaceous. Flowers 14-15 mm long, sessile, densely and polystichously arranged, suberect, odorless; sepals distinctly asymmetric with the membranaceous lateral wing exceeding the apex 4.5-5.0 × 3.5 mm, including the 0.5 mm long apical mucro, subfree, glabrous, lustrous, red, ecarinate; petals spatulate, apex acute, 10-11 × 3.0-3.5 mm, free, purple, bearing 2 sublinear, dentate-digitate appendages ca. 2.5 mm above the base, without any callosities. Stamens included; filaments slightly complanate and dilated toward the apex, the antepetalous ones adnate to the petals for ca. 3 mm, the antesepalous ones free; anthers oblong-sagittate, apex apiculate, dorsifixed near the middle; stigma conduplicate-spiral, capitate, dark purple, margins crenulate; ovary subglobose, terete, ca. 3 mm long, ca. 4 mm in diameter, green, glabrous except for the inconspicuously pale lanate base; placentation apical; ovules long caudate; epigynous tube inconspicuous. Fruits unknown. Distribution and habitat:-This species is a epiphytic dweller of the hygrophilous Atlantic Forest, at about 700 to 900 m elevation, in one of the last forest fragments at the border between the states of Minas Gerais and Bahia, in Alto Cariri State Park and in the contiguous private reserve RPPN Fazenda Duas Barras. It was discovered during a Bromeliaceae survey in the park, supported by the Instituto Estadual de Florestas (IEF) of Minas Gerais.
Etymology:-The epithet for this species honors the lawyer and conservationist Loredano Aleixo, from Porto Seguro, Bahia, the owner of, and person responsible for, the stablishment of the private reserve RPPN Fazenda Duas Barras.
Observations:-Hohenbergia loredanoana is a species of ornamental value due to its bright red inflorescences that resemble H. sandrae Leme (2003:173) in structure and color. However, the species can be distinguished from it by the smaller fascicles (1.0-1.5 × 0.8 cm vs. 2.5-3.0 × 1.5 cm), glabrous floral bracts (vs. white lepidote except for the white lanate margins), distinctly mucronulate sepals (vs. muticous to minutely apiculate due to the procurrent midnerve), acute petals (vs. rounded to emarginate and slightly cucullate) which are purple (vs. lilac), and by the dark purple and crenulate stigma (vs. white and fimbriate. Plant rupicolous, propagating by suberect, 3-5 × 0.6-0.7 cm stolons. Leaves 12 to 15 in number, suberect before and at anthesis, forming at the base a narrow funnelform rosette; sheaths narrowly oblong-elliptic to narrowly ovate-elliptic, densely pale lepidote to white lepidote on both sides, whitish colored at the base and red-vinaceous toward the apex adaxially, coriaceous, 10-11 × 4.5-4.8 cm; blades sublinear, slightly narrowed toward the the base, 20-30 × 2.7-3.2 cm, inconspicuously white lepidote adaxially, with the trichomes not obscuring the blade color, abaxially densely white lepidote with the trichomes forming irregular narrow white crossbands, coriaceous, green to reddish mainly toward the base, apex acuminate bright red for 2.0-3.5 cm in a striking contrast to the green or reddish color of the blades, margins subdensely spinose near the apex (spines 3-7 mm apart), and laxly spinose toward the base (spines 10-15 mm apart), spines ca. 0.5 mm long, triangular, antrorse-uncinate. Peduncle ca. 5.5 cm long, ca. 1 cm in diameter, glabrous, white; peduncle bracts suborbicular, broadly acute to obtuse and apiculate, the basal ones spinulose near the apex, the upper ones entire, sparsely white lepidote toward the apex to glabrescent, thin in texture, nerved, white (basal ones) to red (upper ones), the upper ones slightly involucral, broadly oblong-ovate, obtuse and apiculate, 25-28 × 15-18 cm, to equaling the ovaries. Inflorescence subglobose-capitate or subcorymbose, simple, sunk in the center of the rosette but the sepals equaling the leaf sheaths, apex nearly flat, ca. 4 cm long (excluding the petals), ca. 3 cm in diameter at the apex, densely flowered; floral bracts the outer ones resembling the involucral bracts, the inner ones linear, ecarinate, apex obtuse to obtuse-emarginate and minutely apiculate, sometimes cuculate, remotely denticulate-crenulate near the apex to entire, sparsely and inconspicuously white lepidote to glabrous, membranaceous, nerved, dark red, 25-28 × 5-8 mm, reaching 2/5 to 1/2 of sepal length. Flowers ca. 22 in number, 55-60 mm long (with extended petals), odorless, pedicels 5-8 × 1.5-2.5 mm, slightly complanate, white, glabrous; sepals broadly obovate-elliptic, obtuse, strongly asymmetric with the lateral wing distinctly shorter than the apex, 15-16 × 11 mm, connate at the base for ca. 2.5 mm, entire, ecarinate, bright red, membranaceous, glabrous; petals narrowly subspathulate, acuminate, 39-40 × 6.5-7.0 mm, connate at the base for 16-17 mm, white except for the lilac-purple apical third, bearing 2 longitudinal callosities equaling the anthers apex; filaments the antepetalous ones adnate to the petals for ca. 18 mm, the antesepalous ones adnate to the petal tube and free above it; anthers sublinear, 4-5 mm long, dorsifixed at 1/3 of their length above the base, base obtuse, apex obtuse and minutely apiculate; pollen subglobose, biporate, pores small, exine reticulate, lumina polygonal, muri narrowed; stigma conduplicate-spiral, narrowly ellipsoid-subclindrical, white, margins lacerate; ovary subcylindrical, 11 × 5-6 mm in diameter, terete, white, glabrous; placentation median; ovules many, obtuse; epigynous tube infundibuliform ca. 2.5 mm long. Fruits known. Distribution and habitat:-Neoregelia dactyloflammans is known from the type locality only. It was found as a rupicole in the hygrophilous Atlantic Forest of the southern region of the state of Espírito Santo.
Etymology:-The name chosen for N. dactyloflammans was inspired by the vivid red color of the apex of its leaves, reminding "flaming fingers", so based on the Greek "dactylos" (= finger) and "flammans" (= shining like a flame).
Observations:-Neoregelia dactyloflammans is similar to N. chlorosticta (Baker) L.B.Sm. (1964:486), differing from it by the leaf blades without spots, with white crossbands on the abaxial surface and having an abruptly bright red colored leaf apex, and by longer petals (39-40 mm vs. 24-33 mm long). On the other hand, based on the amended description of N. simulans L.B.Sm. (1967:187) provided by Pereira & Leme (1985) , this new taxon appears to be similar to that species, but the distinguishing features are: leaf blades with an abruptly bright red colored apex (vs. apex with a red spot only), involucral bracts distinctly shorter than the sepals (vs. about equaling the sepal length), shorter floral bracts (25-28 mm vs. ca. 35 mm long), which are dark red (vs. green with red spots), and by the distinctly longer petals (39-40 mm vs. 27 mm long).
Neoregelia retrorsa Leme & L.Kollmann, sp. nov. (Figs. 7, A-D, 9, A-G Plant terrestrial or rupicolous, propagating by basal shoots. Leaves 25-28, forming a broadly crateriform rosette; sheaths broadly elliptic, 17-21 × 15.0-16.5 cm, subdensely to densely pale-brown lepidote on both sides and mainly toward the base, greenish, nerved; blades lingulate, slightly if at all narrowed toward the base, 30-43 × 6.5-9.0 cm, inconspicuously and sparsely to subdensely white lepidote, nerved, green to yellowish and pale rose with darker green irregular spots before anthesis, at anthesis the inner ones becoming abruptly bright rose-red at the distal portion, apex acute to triangular and apiculate, apiculus 0.6-0.9 cm long, margins subdensely to sparsely spinose; spines 5-17 mm apart, dark castaneous-wine, the basal ones 4-9 × 3.5-6.0 mm, slightly to strongly retrorse-uncinate, the upper ones 2-3 × 2 mm, straight to antrorse-uncinate. Peduncle 3-5 cm long, 2.7-3.0 cm in diameter, greenish-white, glabrous; peduncle bracts broadly triangular (the basal ones) to broadly subtriangular-ovate or sub-orbicular (the upper ones), apex acute to rounded and apiculate, suberect, spinulose near the apex to entire, green except for the reddish apex, sparsely white lepidote mainly toward the apex, thin in texture, the upper ones somewhat involucral, 5-5.5 × 5.5-6.0 cm, about equaling the ovary to reaching 1/2 of the sepal length, distinctly longitudinally sulcate. Inflorescence broadly capitate, simple, umbellate, apex nearly flat, sunk in the center of the rosette, 7-8 cm long (excluding the petals), 8-10 cm in diameter, ca. 100-flowered; floral bracts narrowly ovate-lanceolate to sublinearlanceolate, apex acute to acuminate and the outer ones strongly incurved, ecarinate or bearing a protruded central nerve and appearing carinate, 45-65 × 10-20 mm, entire to remotely crenulate at the apex, green, thin in texture, distinctly nerved and longitudinally sulcate, sparsely white lepidote, ecarinate, to nearly equaling the sepal length. Flowers 70-82 mm long, fragrance not detected, pedicels 15-30 × 3.5-7.0 mm, greenishwhite, sparsely and inconspicuously pale brown lepidote to glabrous, the outer ones strongly complanate and dilated toward the base, the inner ones subterete; sepals asymmetric, narrowly lanceolate, 33-35 × 8-9 mm, suberect, the distal half not imbricate and distinctly apart from the corolla, apex long acuminate-caudate, connate at the base for ca. 2 mm, ecarinate, green, sparsely white lepidote to glabrous, thin in texture and with membranaceous margins; petals subspatulate, acute to acuminate, 35-37 × 7-8 mm, equaling to slightly exceeding the sepals, connate at the base for 12-17 mm, greenish except for the white apex, erect at anthesis, strongly spirally recoiled-incurved downwardly afterwards, bearing 2 conspicuous longitudinal callosities about equaling the filaments; filaments ca. 25 mm long, slightly complanate and dilated toward the apex, greenish-white, the antepetalous ones adnate to the petals for ca. 18 mm, the antesepalous ones adnate to the petals for the length of the petal tube; anthers linear-sagittate, 6-8 mm long, dorsifixed at 1/3 to 2/5 of its length above the base, apex acute and distinctly apiculate; pollen ellipsoidal, biporate, exine reticulate, lumina rounded, muri thickened; stigma ellipsoid-subcylindrical, conduplicate-spiral, ca. 2 mm in diameter, blades ca. 5 mm long, white, margins shortly crenulate-lacerate; ovary elliptic, ca. 15 × 8 mm, white to greenish, glabrous; placentation central-apical; ovules cylindraceous, obtuse; epigynous tube lacking. Fruits enlarged from the ovary, dark red. Distribution and habitat:-Neoregelia retrorsa is a large-sized species with ornamental value. It was discovered in the Atlantic Forest remnants on the top of mountains at 600 to 800 m elevation, situated in the north region of Espírito Santo state (Água Doce do Norte county) and in the southern part of Bahia state (Guaratinga county). It grows predominantly in the well-illuminated parts of the forest floor or sometimes as a rupicole inside the forest, usually forming large eye-catching group of plants.
Etymology:-The epithet "retrorsa" refers to the retrorsely curved, uncinate basal spines of its leaf blades, which distinguishes it from other members of the N. pernambucana Leme & J. A.Siqueira complex. Observations:-Neoregelia retrorsa is a member of the N. pernambucana-complex, which is characterized by its ornate, large-sized and broad-leafed species, occurring in the Atlantic Forest of the states of Espírito Santo, Bahia and Pernambuco. Besides N. pernambucana Leme & J.A.Siqueira (2000:232) , this species complex includes N. gigas Leme & L.Kollmann (2006: 403) and N. silvomontana Leme & J.A.Siqueira (2006: 400) the taxon most similar to N. retrorsa.
When compared to N. silvomontana, N. retrorsa species differs by the leaf blades being inconspicuously and sparsely to subdensely white-lepidote (vs. conspicuously and densely white-lepidote) with the inner ones becoming bright rose-red toward the apex at anthesis (vs. inner ones not distinct from the outer ones at anthesis), basal margins bearing retrorse-uncinate spines (vs. basal spines straight to antrorse), flowers with longer pedicels (15-30 mm vs. 8-12 mm long), distinctly shorter petals (35-37 mm vs. 58-60 mm) equaling to slightly exceeding the sepals (vs. distinctly exceeding the sepals), and by the dark red fruits.
Orthophytum rafaelii Leme, sp.nov. (Figs. 8, A Plant saxiculous, stemless, propagating by ca. 20 cm long slender rhizomes. Leaves 30-50 in number, spreading-recurved at anthesis, coriaceous, forming a dense rosette; sheaths small but distinct, subtrapeziform, ca. 1.0 × 1.3 cm, glabrescent toward the base, margins densely spinulose near the apex; blades sublinear, attenuate, long caudate, 12-38 × 0.4-0.7 cm at the base, slightly canaliculate toward the apex, opaque, densely white lepidote on both sides and toward the base, subdensely to sparsely white lepidote toward the apex, abaxially nerved, green before anthesis, at anthesis orange-red near the base forming an outer ring around the inflorescence, at the base yellowish-green and forming a contrasting inner ring around the inflorescence, margins densely to subdensely spinulose, spines subtriangular-uncinate, 0.5-1.7 mm long, 2-8 mm apart, yellowish, the basal ones sometimes retrorse, the upper ones subspreading to antrorse. Inflorescence sessile, once-branched in its outer portion, simple in its inner portion, subcorymbose, densely many-flowered, 2.0-2.5 cm in diameter; primary bracts the outer ones subfoliaceous and resembling the inner leaves, but shorter, yellowish-green toward the base and orange-red near the very base, forming at anthesis a orange-red outer ring around the inflorescence, the inner primary bracts narrowly triangular, 20-25 × 5-6 mm (at the base), exceeding the fascicles, suberect, yellowish-green, densely spinulose with prevailingly retrorseuncinate spines; fascicles inconspicuous, complanate, shortly stipitate, 18-19 × 10 mm (excluding the petals), ca. 2-flowered; floral bracts triangular, green toward the apex, hyaline near the base, without any glandular trichomes, acuminate, those in the fascicles distinctly carinate, entire, shorter than the sepals, glabrous or nearly so, ca. 15 × 6 mm, those in the central part of the inflorescence ecarinate, 20-23 × 5-13 mm, densely to subdensely white lepidote toward the apex, margins minutely and densely spinulose toward the apex, equaling to exceeding the sepals, erect or nearly so. Flowers ca. 26 mm long (including the petals), sessile, densely arranged, odorless; sepals subsymmetrical, narrowly lanceolate, acuminate, ca. 14 × 4 mm, free, entire, green, glabrous, the adaxial ones alate-carinate, the abaxial one ecarinate; petals narrowly spatulate, apex obtuse, 20-21 × 5 mm, free, white, apical margins inconspicuously and irregularly crenulate, at anthesis erect except for the suberect to nearly spreading distal portion, bearing 2 shortly laminate-lacerate, cupulate appendages ca. 7 mm above the base, as well as 2 conspicuous longitudinal callosities nearly equaling the anthers; filaments terete, white, ca. 11 mm long, the antepetalous ones adnate to the petals for ca. 7 mm, the antesepalous ones free; anthers sagittate, ca. 3 mm long, base obtuse, apex apiculate, dorsifixed at 1/3 of its length above the base; pollen sulcate, exine microreticulate with partially incomplete reticulum; stigma simple, erect, ca. 1 mm long, blades erect, margins crenulate; ovary ca. 5 mm long, ca. 5 mm in diameter at the apex, trigonous, white, glabrous; epigynous tube inconspicuous, ca. 0.5 mm long; placentation apical; ovules obtuse. Fruits unknown. Distribution and habitat:-Orthophytum rafaelii is an endemic species of the "Campos Rupestres" of the Chapada Diamantina, Bahia, where it lives in partially shaded places, as a saxicole in crevices of rocky cliffs.
Etymology:-This new species is named for its collector, the bromeliad grower Rafael de Oliveira, from Rio de Janeiro, Brazil, who has discovered many novelties in the Brazilian Bromeliaceae.
Observations:-According to the identification key provided by Louzada (2008) , O. rafaelii is morphologically similar to O. hatschbachii Leme (1995a:120) , if one ignores its compound inflorescence (used as a distinguishing character in the key). However, O. rafaelii differs from O. hatschbachii by its narrower leaf blades (0.4-0.7 cm vs. 0.7-1.8 cm wide), which are densely white lepidote toward the base adaxially (vs. glabrescent to glabrous), margins with shorter spines [0.5-1.7 mm vs. (1.7-)2.0-3.5 mm], by the compound inflorescence (vs. simple or subsimple), the inner floral bracts densely to subdensely white lepidote toward the apex (vs. glabrous), the longer sepals (ca. 14 mm vs. 0.8-12.0 mm long) and by the longer petals (20-21 mm vs. 16-17 mm long). When the compound inflorescence is considered O. rafaelii is also morphologically similar to O. heleniceae Leme (2004:67) , especially in its compound inflorescence, but it is vegetatively distinct (Leme 2004) . It can be distinguished by the narrower leaf blades (0.4-0.7 cm vs. 1.3-1.5 cm wide) which are densely white lepidote toward the base adaxially (vs. glabrescent), margins with longer spines (0.5-1.7 mm vs. ca. 0.5 mm) which are 2-8 mm apart (vs. 1.0-1.5 mm apart), by the inner floral bracts densely to subdensely white-lepidote toward the apex (vs. glabrous) with squamiform trichomes (vs. with glandular-capitate trichomes), the glabrous sepals (vs. with glandular-capitate trichomes) and by the longer petals (20-21 mm vs. 17-18 mm long).
Because of the comparatively narrow leaf blades, which provides a delicate general appearance, O. rafaelii can also be confused with O. ophiuroides Louzada & Wanderley (2008:406) , a narrow-leafed species from Lençóis. However, this new species differs by its densely white-lepidote leaf blades toward the base on both sides (vs. sparsely white-lepidote to glabrescent on both sides), forming an outer orange-red ring in contrast with the inner yellowish-green ring around the inflorescence (vs. forming a single red ring around the inflorescence), and having margins with longer spines (0.5-1.7 mm vs. 0.3-0.4 mm long), the green floral bracts and sepals (vs. red), and by the longer petals (20-21 mm vs. 15-17 mm long).
This new species occurs near the region of Morro do Pai Inácio, Palmeiras, Bahia, where two Orthophytum species of the sessile inflorescence complex can also be found: O. amoenum (Ule) L.B.Sm. and O. burle-marxii L.B.Sm. & Read (Conceição et al. 2007 ). However, both of these taxa are different from O. rafaelii, based on the morphological deliminations presented for O. burle-marxii by Louzada (2008) and Louzada & Wanderley (2010) , and for O. amoenum by Wanderley & Louzada (2009) .
Vriesea minutiflora Leme, sp. nov. (Figs. 8, C-D, 9 , O-S)
A Vriesea ruschii subsp. leonii, cui similis, foliis suberecto-arcuatis, inflorescentia 30-60 cm longa, ramis lateralibus floribus plus numerosis, bracteis floriferis stramineis, basalibus carinatis, minoribus, floribus minoribus et sepalis petalisque minoribus differt; a V. cearensis, cui affinis, sed bracteis scapi acuminatis, inflorescentia 30-60 cm longa, ramis lateralibus longioribus, floribus plus numerosis, appendicis petalorum majoribus differt. Plant epiphytic, flowering ca. 110 cm high, propagating by basal shoots. Leaves 20-30, densely rosulate, arcuate, forming a broad funnelform rosette; sheaths elliptic, ca. 13 × 8.5 cm, densely brown lepidote, dark castaneous near the base, paler toward the apex; blades long linear, rounded to subacute and minutely apiculate, 32-50 × 3.7-4.5 cm, not narrowed at the base, finely nerved, glaucous-green, inconspicuously and sparsely white lepidote to glabrescent, covered by white wax mainly abaxially. Peduncle 50-60 cm long, 0.5-0.7 cm in diameter, erect, green, glabrous, sulcate when drying; peduncle bracts the basal ones subfoliaceous, the upper ones ovate-lanceolate, acuminate, enfolding the peduncle at the base but not completely concealing it, erect except for the the suberect apex, glaucous-green, glabrescent, the basal ones distinctly surpassing the internodes, the upper ones equaling to distinctly shorter than the internodes. Inflorescence paniculate, laxly once-branched, 30-60 cm long, 15-25 cm in diameter, erect; primary bracts broadly subtriangular-ovate, acute and apiculate, 2.3-2.5 x 2 cm, stramineous, glabrescent, distinctly shorter than the stipes; branches 4 to 9 (including the terminal one), the lateral ones 14-22 cm long, densely flowered at anthesis, with 11 to 23 flowers; stipes 4-7 cm long, 0.3-0.5 cm in diameter, glabrous, green, bearing 2 to 4 suberect to erect, carinate, sterile bracts; rachis geniculate, green, glabrous; internodes 4-12 mm long, ca. 0.3 mm in diameter; the terminal branch 21-30 cm long, with 16 to 27 flowers, its stipe 10-13 cm long, bearing 4 to 6 ecarinate sterile bracts distinctly shorter than the internodes; floral bracts broadly subtriangular, narrowly obtuse, 12-16 × 10-13 mm, distichous, suberect, not imbricate and exposing the rachis, slightly secund with the flowers, stramineous at anthesis, inconspicuously brown lepidote inside, not fully enfolding the sepals and about reaching 1/3 to 1/2 of their length, the basal ones carinate, the upper ones obtusely if at all carinate, apex straight to slightly incurved. Flowers nocturnal, producing a weak garlic odor, sublaxly arranged, slightly divergent or suberect before anthesis, strongly downwardly secund at anthesis, 26-27 mm long (including the petals), pedicels 4-5 mm long, 5-6 mm in diameter, green, glabrous; sepals oblong-ovate to subelliptic, apex subacute to acute, 16-17 × 8-9 mm, cymbiform, subdensely and very inconspicuously white lepidote inside, ecarinate, green, nerved mainly toward the apex, becoming stramineous at the apex; petals obovate to spatulate, apex emarginate, 20-23 × 9-12 mm, connate at the base for 3-4 mm, yellowish or sometimes with purplish-wine spots concentrated near the apex, suberect to nearly spreading at anthesis and forming a campanulate corolla ca. 15 mm in diameter at the apex; bearing 2 narrowly lanceolate, acuminate to shortly bidentate appendages at the base, 8-11 × 2-2.5 mm, adnate to the petals for ca. 5 mm. Stamens included and radially arranged; anthers sublinear-sagittate, apex apiculate, 5-6 mm long; stigma convolute-bladed, ca. 2 mm in diameter, shortly papillose, pale yellow to apically wine colored; ovules shortly caudate. Capsules unkown. Distribution and habitat:-Vriesea minutiflora is a typical understory epiphyte of the hygrophilous Atlantic Forest of Bahia, on the higher spots on the mountains elevations of 800 to 950 m. It is known from two difference places (i.e., holotype and paratype locations) which have similar bromeliad flora represented by Aechmea turbinocalyx Mez, Billbergia morelii Brongn., Canistrum auratum Leme, Nidularium bicolor (E.Pereira Observations:-Vriesea minutiflora is a member of section Xiphion (E.Morren) Wawra ex Wittm., being most similar to V. ruschii subsp. leonii Leme (1993: 2) , which is a taxon currently under study to reevaluate it and elevate its status to species rank (Leme unpubl.) . The morphological differences to be highlighted in comparison with the latter are: the arcuate leaves (vs. suberect), comparatively longer inflorescence (30-60 cm vs. 20-35 cm long), bearing lateral branches with more numerous flowers (11-23 vs. 8-15 flowers), stramineous floral bracts (vs. pale green) with the basal ones carinate (vs. ecarinate) and smaller (12-16 × 10-13 mm vs. ca. 20 × 18 mm), smaller flowers (26-27 vs. 35 mm long), smaller sepals (16-17 × 8-9 mm vs. ca. 20 × 12 mm) , and also by the smaller petals (20-23 × 9-12 mm vs. ca. 28 × 13 mm). On the other hand, this new species can be associated to V. cearensis Smith (1960:255) , differing by the acuminate peduncle bracts (vs. rounded and minutely apiculate), longer inflorescence (30-60 vs. 20-25 cm long) with longer lateral branches (14-22 vs. 9-13 cm long) and more numerous flowers per branch (11-23 vs. 4-9 flowers) , and by the larger petals appendages (8-11 × 2-2.5 mm vs. 6 × 1.5 mm).
Vriesea nubicola Leme, sp. nov. (Figs. 10, A-B Plant terrestrial, flowering ca. 165 cm high. Leaves 30 in number, coriaceous, densely rosulate, forming a broadly crateriform rosette; sheaths broadly elliptic, 15-16 × 13 cm, densely and minutely brown lepidote on both sides, dark brown toward the base; blades broadly lingulate, not narrowed at the base, 20-25 × 9.0-10.5 cm, green, not lustrous, sparsely and inconspicously white lepidote to glabrescent, apex rounded to broadly acute and minutely apiculate. Peduncle stout, ca. 80 cm long, 1.0-1.3 cm in diameter, erect, glabrous, darkreddish-green, smooth; peduncle bracts broadly ovate, acute and minutely apiculate, 4-6 × 3.5-4.0 cm, erect and enfolding the peduncle, greenish-yellow to pale reddish-castaneous toward the apex, glabrescent, lustrous, the basal ones exceeding the internodes, the upper ones equaling to slightly shorter than the internodes. Inflorescence laxly once-branched, ca. 55 cm long, erect to suberect; primary bracts resembling the upper peduncle bracts, suborbicular, 4 × 3.8 cm, greenish-yellow toward the base and reddish-castaneous toward the apex, distinctly shorter than the stipes; branches ca. 2 in number (including the terminal one), the lateral one ca. 35 cm long (at early anthesis), ascending, 8-to 12-flowered; stipe ca. 13 cm long, ca. 0.8 cm in diameter, slightly complanate, glabrous; bearing ca. 3 sterile bracts equally arranged, from equaling to slightly exceeding the internodes, greenish-yellow to pale reddish-castaneous, ecarinate, the upper one subinflated; the terminal branch ca. 55 cm long at early anthesis, ca. 16-flowered; its stipe ca. 23 cm long; bearing ca. 6 sterile bracts equally arranged, from equaling to slightly exceeding the internodes, greenish-yellow to pale reddish-castaneous, ecarinate, the upper one subinflated; rachis slightly flexuous, internodes 2-2.5 cm long, 0.5-0.6 cm in diameter, pale reddish-castaneous to greenish, glabrous, terete; floral bracts suborbicular, 35-40 × 34-36 mm, apex obtuse to emarginate, greenish-yellow to pale reddish-castaneous near the base and along the apical margins, inconspicuously and sparsely white lepidote inside, lustrous outside, imbricate before anthesis, at anthesis not enfolding the sepals and remaining suberect, distinctly shorter than the sepals, strongly convex and appearing inflated, finely nerved, ecarinate. Flowers distichous, diurnal, odorless, laxly to subdensely (the basal ones) to densely (the upper ones) arranged at early anthesis, strongly downwardly secund at anthesis, ca. 70 mm long (including the stamens); pedicels ca. 17 mm long, ca. 9 mm in diameter at the apex, green, glabrous; sepals obovate, apex obtuse-emarginate, ca. 34 × 19 mm, inconspicuously white lepidote inside, glabrous outside, free, ecarinate, greenish near the base and yellow toward the apex, coriaceous near the base; petals narrowly obovate and abruptly narrowed near the apex at ca. 3/4 of their length, apex narrowly emarginate, the narrowed apical portion strongly spreading-recurved at anthesis, ca. 42 × 14 mm, yellow, connate at the base for ca. 3 mm, forming a tubular corolla; bearing at the base 2 subspatulate, irregularly dentate, 10-11 × 3-4 mm appendages adnate to the petals for ca. 8 mm, its free blades spreading at anthesis and covering the ovary. Stamens exceeding the petals and exserted at anthesis; filaments subterete, yellow, adnate to the petals for ca. 3 mm, inconspicuously if at all dilated toward the apex; anthers linear, ca. 7 mm long, base and apex obtuse, fixed near the base, erect at anthesis; style exceeding the anthers; stigma convolute-bladed, densely papillose, yellow, ca. 2 mm in diameter; ovules long caudate. Capsules unknown. Distribution and habitat:-Vriesea nubicola was discovered during the Bromeliaceae survey of Três Picos State Park in Rio de Janeiro state, with the support of the Instituto Estadual do Ambiente (INEA). It is an inhabitant of the high-altitude grasslands (Campos de Altitude), at about 2,000 m elevation, where it grows terrestrially fully esposed to sunlight, forming dense groups of plants in the grass-like vegetation on the mountain top Cabeça de Dragão. Its population at the type locality is reduced in number of individuals, but probably V. nubicola can also be found at the ecologically similar foggy sites of the neighboring montain tops, that are only accessible by technical climbing.
Etymology:-The epithet "nubicola" means "living in a cloudy place", refering to the frequently foggy condition of the high-altitude grasslands where it occurs.
Observations:-Despite having the typical aspect of a member of Vriesea section Xiphion, V. nubicola has diurnal flowers and tubular corollas (except for the apical portion of the petals), placing it closer to section Vriesea. However, the unusual shape of the petals that are abruptly narrowed near the apex at ca. 3/4 of their length, combined with the typical Xiphion petals appendages (i.e., subspatulate and irregularly dentate) suggest its possible intermediate status.
Apparently, V. hoehneana L.B.Sm. is the morphologically most similarto V. nubicola, but this the latter differs by the wider leaf blades (9-10.5 vs. 5.5-8 cm wide), the stipe of the primary branch bearing ca. 3 sterile bracts (vs. stipe ebracteate to bearing a single sterile bract), the floral bracts remaining erect and not at all secund with the flowers (vs. secund with the flowers), lustrous (vs. not lustrous), diurnal flowers (vs. nocturnal), narrowly obovate petals (vs. spatulate), with irregularly dentate basal appendages (vs. acute), and by the tubular corolla (vs. campanulate).
Vriesea pulchra Leme & L.Kollmann, sp. nov. (Figs. 10, C-D Plant epiphytic, flowering ca. 50 cm high, propagating by basal shoots. Leaves ca. 18, arcuate, forming a funnelform rosette, chartaceous; sheaths broadly ovate-elliptic, ca. 8 × 7 cm, densely and minutely brown lepidote on both sides, dark castaneous toward the base, greenish with darker green longitudinal lines and irregularly wavy dark green cross-veins; blades lingulate, not narrowed at the base, apex rounded to subacute and apiculate, 15-18 × 3.5-3.7 cm, inconspicuously and sparsely white lepidote and covered by a layer of epicuticular white wax on both sides but mainly abaxially, abaxially greenish to dark purple with nigrescent margins, adaxially green, bearing conspicuous, darker green to dark purple longitudinal lines and irregularly wavy, distinct, dark green cross-veins, apex with a dark purple semicircular spot. Peduncle erect, ca. 30 cm long, ca. 0.5 cm in diameter, green, glabrous; peduncle bracts erect except for the suberect apex, narrowly ovate, apex triangular and apiculate, imbricate, slightly exceeding the internodes, glabrous abaxialy, inconspicuously white lepidote adaxially, green to purplish-green, wine spotted except for the dark purple to blackish apex. Inflorescence simple, erect, ca. 10 × 6 cm (excluding the petals), laxly flowered toward the base at anthesis, not producing any glutinous substance, rachis 3.5-4 mm in diameter, smooth, flexuous toward the base to geniculate near the apex, slightly angled, greenish-purple, glabrous, internodes 6-20 mm long; floral bracts suborbicular, broadly rounded and apiculate to slightly emarginate, 21-25 × 22-23 mm, strongly convex, ecarinate, thinly coriaceous, bearing decurrent auricles at the base, glabrous and inconspicuously rugulose abaxialy, inconspicuously white lepidote adaxially, not imbricate at late anthesis, reaching ca. 1/2 to 3/5 of the sepal length, centrally castaneous, greenish toward the margins, with large, irregular wine spots, dark purple near the apex. Flowers ca. 9 in number, 40-45 mm long, nocturnal, distichous, producing a slightly garlic smell, subdensely arranged toward the apex and laxly arranged near the base at late anthesis, subspreading to slightly reflexed, pedicels ca. 7 mm long, ca. 9 mm in diameter at the apex and ca. 4 mm in diameter at the base, green, glabrous; sepals elliptic, obtuse-emarginate, 21-23 × 15 mm, green except for the dark purple exposed margins and apex, sometimes sparsely with pale wine colored spots, ecarinate, abaxially glabrous, adaxially sparsely and inconspicuously white lepidote, coriaceous near the base and membranaceous toward the margins and apex, distinctly convex; petals obovate, 33-36 × 17 mm, apex broadly obtuse-emarginate, the apex suberect at anthesis, connate at the base for ca. 5 mm, cream colored except for the slightly wine colored apex; bearing 2 appendages at the base, ca. 10 × 3.5 mm, basally adnate for ca. 5 mm and with broadly ovate blades, long acuminate-caudate. Stamens shorter than the petals; filaments adnate to the petals for ca. 5 mm, dilated toward the apex; anthers 8-9 mm long, dorsifixed near the base, narrowly-sagittate, apex acute; pollen ellipsoid, sulcate, exine broadly rediculate, lumina rounded, muri narrowed; stigma convolute-bladed, ca. 1.5 mm in diameter, blades densely papillose, yellow; ovary yellow; ovules long caudate. Capsules unknown. Distribution and habitat:-This new species is known from the type locality only, where it grows as an epiphyte in the understory of the Atlantic Forest of Santa Teresa, an area known for its high botanical diversity.
Etymology:-The delicate grace of this new species inspired the epithet of this species, the Latin word "pulcher", meaning "beautiful".
Additional specimen examined (paratype):-BRAZIL. Espírito Santo: Santa Teresa, Nova Lombardia, propriedade de J.V. Furlani, 895 m, Kollmann et al. 12037, fl. cult. 10 September 2010 (MBML) .
Observations:-Vriesea pulchra is a member of section Xiphion, being morphologically similar to Vriesea minuta Leme (1995b: 24) , another delicate Vriesea species from the Atlantic Forest from the southern region of Bahia. This new species, can be distinguished from it by the leaf blades having dark green to dark purple longitudinal lines as well as dark green, wavy cross-veins, giving them a distinctly reticulate appearance. This is not observed in V. minuta. Other differences are: peduncle bracts with large wine spots (vs. without spots), floral bracts narrower (22-23 mm vs. ca. 27 mm wide), bearing large wine spots, with an obtuse and apiculate to emarginate apex (vs. subacute), sepals sometimes wine-spoted and by the broadly obtuse-emarginate petals (vs. narrowly obtuse-emarginate).
Vriesea santaleopoldinensis Leme & L.Kollmann, sp. nov. (Figs. 12, A-B Plant rupicolous, flowering ca. 120 cm high, propagating by basal shoots. Leaves 28-30, suberect-arcuate, forming a broadly crateriform rosette, chartaceous; sheaths broadly elliptic-ovate, 14-19 × 9-13 cm, densely brown lepidote on both sides, toward the base pale colored on both sides, near the apex green with small, densely arranged, wine colored spots mainly abaxially; blades lingulate, not narrowed at the base, apex rounded to obtuse and minutely apiculate, (18-)30-35 × 7.0-8.8 cm, inconspicuously and sparsely white lepidote and covered by a thin layer of epicuticular white wax on both sides, nerved, abaxially green and ornamented with dense and minute wine colored spots near the base, adaxially green. Peduncle erect, 55-62 cm long, 0.8-1.0 cm in diameter, green with inconspicuous wine spots, glabrous; peduncle bracts erect, broadly ovate to suborbicular, subacute to obtuse and minutely apiculate, imbricate, equaling to slightly shorter than the internodes, green with densely arranged wine spots, glabrous or nearly so. Inflorescence simple, erect, attenuate toward the apex at early anthesis to oblong in outline at late anthesis, 29-47 × 9.0-9.5 cm (excluding the petals), laxly flowered at anthesis, sometimes producing mucilaginous substance; rachis 5-8 mm in diameter, smooth, flexuous, slightly angled, green with inconspicuous sparsely arranged wine spots, glabrous; floral bracts suborbicular, apex subdeltoid and minutely apiculate (basal ones) to narrowly emarginate or obtuse (median to apical ones), 18-28 × 20-27 mm, strongly convex, ecarinate, thinly coriaceous, bearing small decurrent auricles at the base, glabrous, not imbricate, reaching ca. 1/3 of the sepal length, pale greenish-yellow toward the base and green toward the apex and apical margins, with densely arranged wine spots. Flowers ca. 27 in number, 60-65 mm long, nocturnal, distichous, producing a strong garlic smell, laxly arranged at anthesis, subspreading to slightly reflexed mainly after anthesis, pedicels stout, ca. 15 mm long, ca. 9 mm in diameter at the apex and ca. 6 mm in diameter at the base, green, glabrous; sepals elliptic, rounded to obtuse, 32-34 × 16-17 mm, pale yellowish-green with wine spots mainly toward the apex and apical margins, ecarinate, glabrous or nearly so, strongly coriaceous near the base and thinly coriaceous toward the margins and apex, convex; petals obovate, 48 × 21-23 mm, apex narrowly emarginate, divergent, suberect, toward the apex at anthesis and forming a campanulate corolla ca. 35 mm in diameter, connate at the base for ca. 7 mm, pale yellow with densely arranged wine nerves at the apex; bearing 2 appendages at the base, ca. 17 × 3.5 mm, basally adnate for ca. 9 mm with the petals and with blades narrowly ovate, long caudate. Stamens shorter than the petals; filaments adnate to the petals for ca. 7 mm, dilated toward the apex; anthers ca. 13 mm long, dorsifixed near the base, sagittate, apex obtuse; stigma convolute-bladed, ca. 2.5 mm in diameter, blades densely papillose, yellow; ovary pale yellow; ovules caudate. Capsules ellipsoid, ca. 5 cm long. Distribution and habitat:-Vriesea santaleopoldinensis occurs rupicolous on inselbergs surrounded by semideciduous Atlantic Forest in the state of Espírito Santo, mainly in the counties of Santa Leopoldina, Marilândia and Águia Branca. Usually, it grows at elevations of 700-900 m, associated with Alcantarea sp. Observations:-Vriesea santaleopoldinensis is closely related to V. rafaelii Leme (1999: 163) , but can be distinguished by the leaf blades that bear dense and minute wine spots near the base (vs. green with darker green longitudinal lines and not spotted), by peduncle bracts densely wine spotted (vs. without spots), floral bracts reaching 1/3 of sepal length (vs. reaching 1/2 of sepal length) and densely white spotted (vs. without spots). The flowers are more numerous (ca. 27 vs. ca. 14 in number) with longer pedicels (ca. 15 mm vs. ca. 10 mm long), wine spotted sepals (vs. without spots) and by the petals with a narrowed apex and longer basal appendages (ca. 17 mm vs. ca. 14 mm long).
Vriesea serranegrensis Leme, sp. nov. (Figs. 12, C-D Plant saxicolous, flowering ca. 50 cm high. Leaves ca. 15 in number, densely rosulate, forming a broadly funnelform rosette; sheaths broadly elliptic-ovate, 8-9 × 9-11 cm, densely and minutely brown lepidote on both sides, thinly coriaceous, abaxially dark castaneous mainly toward the base, adaxially paler colored; blades lingulate, 15 × 7-8 cm, not narrowed at the base, apex rounded to slightly emarginate and minutely apiculate, greenish-glaucous with purplish irregular spots mainly toward the apex, thinly coriaceous, sparsely and inconspicously white lepidote and covered on both sides by a thin layer of white wax. Peduncle stout, ca. 20 cm long, ca. 0.7 cm in diameter, erect, glabrous, green; peduncle bracts broadly ovate to suborbicular, broadly acute and apiculate, 3-4 × 2.8-3.0 cm, erect except for the suberect apex, enfolding the peduncle, distinctly exceeding the internodes, greenish to castaneous, inconspicuously and sparsely white lepidote mainly inside. Inflorescence shortly paniculate, densely once-branched, ca. 14 cm long, ca. 12 cm in diameter, erect; primary bracts suborbicular to orbicular, obtuse and inconspicuously apiculate, 20-25 × 25-28 mm, strongly concave and gibbous, pale castaneous, lustrous, divergent, suberect with the branches, exceeding the
